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ABSTRACT 

This report presents the results of a study conducted 
with 449 Tennessee educators that investigated the use of educational 
technology in the state's classrooms. The Tennessee Education 
Association, as part of its Tennessee Teachers' Technology 
Initiative, funded in part by a grant from BellSouth, collaborated 
with the Appalachia Educational Laboratory in the design of the 
study. The study results are intended to benefit teachers interested 
in or involved with technology, and to provide data that will help in 
local and state policy formation. The report is organized to convey 
the findings of the survey while describing the predominant condition 
of educational technology in Tennessee classrooms and teacher 
recommendations for improvements in policy and practice. The preface 
presents the design and methodology of the study as well as an 
introduction to the report. Based on a review of the literature, the 
rationale provides an overview of the use of educational technology 
for instruction and discusses the findings of Additional studies on 
teachers' knowledge of, attitudes toward, and use of computers and 
other forms of educational technology. The findings of this study are 
presented in the following clusters: Demographic Summary of 
Respondents; Current Knowledge about Training in Technology; Use of 
Technology and Effects on Students; Benefits of and Obstacles to 
Technology Use in Instruction; Recommendations for School Policy on 
Educational Technology; Extent and Types of Instructional Use of 
Microcomputers; Location, Frequency, and Purpose of Instructional Use 
of Microcomputers; and Additional Comments about Educational 
Technology Use. The findings of this study are then compared with the 
findings of national surveys. Recommendations for policy and practice 
for teachers, administrators, policymakers, and association personnel 
conclude the report. An executive summary of the report, a copy of 
the study questionnaire, and a 40-item bibliography are also 
provided. (DB) 
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Executive Summary 



Distance learning, CD ROM, microcomputers, 
videodiscs — How well informed do you feel about 
these types of technology^ Would you describe 
yourself as a technology-using teacher^ When, where, 
and how do you use educational technology^ What 
types of training, resources, and support have assisted 
you in incorporating technology into your teaching" 
What are the barriers to more extensive and effective 
use of educational technology' These questions were 
posed to Tennessee teachers .1 the "TEA-AEL Survey 
of Educational Technology in the Classroom," distrib- 
uted statewide in the March 1991 issue of the Tennes- 
see Education Association's journal, Tennessee Teacher. 
Their responses were comparable to teacher responses 
on national surveys conducted during the past few 
years. From data gathered from teachers in Tennessee 
and across the country, several conclusions may be 
drawn about the conditions that promote effective 
instructional use of technology; 

• there should be enough technology (and, in 
particular, enough technology for teachers to have 
unrestricted access); 

• there should be ample support and time for 
teachers to learn how to use technology and plan 
for its use; and 

• there should be a school structure and culture in 
which teachers are encouraged and expected to 
take a professional and experimental approach to 
their work (Sheingold & Hadley, 1990, p. ix). 

Because these conditions do not prevail in Ten- 
nessee nor in most of our nation's schools, instruction 
continues to be dominated by lectures, textbooks, and 
work sheets almost everywhere. Yet, the students of 

Tennessee Education Association 



today must live and u »rk in the 21st century— the 
Age of Technology. Thh, paradox has led to initiatives 
from business and from education to determine the 
current status of teachers' use of technology, to exam- 
ine ways technology can enhance teacher effective- 
ness, and to recommend policy and practice in the use 
of educational technology. The Tennessee Teachers' 
Technology Initiative (TTTI), supported by a grant 
from the BellSouth Foundation, is an effort of the 
Tennessee Education Association (TEA) to enhance 
the role teachers play in encouraging and developing 
policies and practices that promote instructional use 
of technology to enhance student learning. TTTI 
Steering Committee members also served during 1991 
as members of the TEA-AEL Educational Technology 
Study Group. As study group members, they devel- 
oped a survey on educational technology use by 
Tennessee teachers, analyzed and reported survey 
findings, and made recommendations for policy and 
practice that encourage technology use in the class- 
room. 

Results of this study conducted with 449 Tennes- 
see educators are reported in Bits, Bytes, and Barriers: 
Tennessee Teachers' Use of Technology. Following is a 
summary of key findings: 

• Fifty-nine percent of the respondents described 
themselves as "computer-using.'' 

• Teachers generally relied on two types of 
educational technology — microcomputers and 
instructional television. Overall, teachers did not 
indicate they felt well informed about technology. 

• Morethan95 percentof the respondents reported 
positive effects of educational technology on their 
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students— most frequently on motivation and 
subject interest. 

• Although teachers listed a number of benefits of 
instructional use of technology, mostly related to 
student learning, they reported obstacles to more 
effective use of technology including lack of 
funding, time, and training. 

• Respondents indicated that the types of training/ 
support/resources that would assist them most in 
using educational technology are funding for 
hardware/software, summer workshops, and 
during-school-day workshops. 

• Respondents most frequently reported using 
technology for instruction in mathematics, 
reading, and thinking skills. 

• Few of the respondents indicated that they or 
their students had access to computers in their 
classroom, computer lab, or media center. 
Elementary teachers most often had access to 
computers in their classroom, while middle school 
teachers reported more use of computers in a lab 
setting. 

• Although survey respondents reported using 
computers for a range of instructional and 
management purposes, they most frequently said 
they used computers for enrichment/iemediation, 
drill and practice, and simulations/games. A 
majority of the computer-using chers reported 
that their students use computers for instruction 
daily or weekly. 

To describe current use of educational technol- 



ogy in Tennessee schools was a major goal .7 *h > 
study. However, the authors of Bits, Bytes, anddt f<~ 
ers: Tennessee Teachers' Use of Technology also intend 
that this publication inform teachers, administrators;, 
school board members, policymakers, education as- 
sociation personnel, and other education stakehold- 
ers who may act to encourage and enhance the use of 
educational technology. Therefore, they developed 
suggestions based upon survey findings for policy and 
practice. Study group members recommend that; 

• Teachers well versed in the use of educational 
technology serve as role models and peer tutors 
for others who want to learn about instruction! 
technology. 

• District and building administrators provide 
training and planning for instructional use of 
technology during the school day. 

• State policymakers provide equitable funding for 
hardware, software, and teacher training to 
enhance and promote the use of technology in the 
classroom. 

• Association personnel encourage and support 
teacher participation in workshops, conferences, 
and seminars at the local, state, and national level. 

Findings from this study indicate that the poten- 
tial for the instructional use of technology has not yet 
been realized in Tennessee schools. Bits, Bytes, and 
Barriers: Tennessee Teachers' Use of Technology can 
inform and assist local and state efforts to promote the 
conditions that enhance teachers' use of educational 
technology in the classroom and maximize students' 
preparationforthe21st century. 
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Preface 



The Itv . ce Education Association, as part of 
its Tennessee Teachers' Technology Initiative CTTTI) 
funded in part by a grant from BellSouth, collaborated 
with the Appalachia Educational Laboratory on a 
study group of teachers investigating educational 
terhnology use in Tennessee classrooms. Bits, Bytes, 
and Barriers: Tennessee Teachers' Use of Technology 
summarizes their methods and findings. The group's 
goals and purposes of this document were to: 

• describe the extent and forms of educational 
technology used by Tennessee teachers, and to 

• recommend policies to local school administrators 
and legislators that would encourage and support 
the expansion of educational technology to assist 
Tennessee students in preparing for careers in the 
21st century. 

Planning the Study 

In December 1990, Al Mance, assistant executive 
director of the Tennessee Education Association (TEA); 
Gloria Dailey and Peggy Smith, I?D coordinators for 
TEA; and Jane Hange, director of AEL's Classroom 
Instruction program, met to discuss the formation of 
the sixth TEA-AEL study group. TEA had been 
awarded a $10,000 grant from the BellSouth Founda- 
tio to begin the Tennessee Teachers' Technology 
Initiative, with the stated purpose of encouraging "the 
development of policies and practices that promote 
the effective use of educational technology to en- 
hance student learning" (TEA news release, October 
4, 1990). TEA and AEL staff viewed the formation of 
a study group as an action research opportunity for 
select Tennessee teachers with experience in technol- 
ogy. They noted the importance of the study was to 
describe the current status of technology inTennessee 
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schools. The organizations intend that the product of 
the study group benefit teachers interested in or 
involved with technology, as well as provide data that 
may be helpful in the development of local and state 
policy. 

Conducting the Study 

The eight educators, invited as study group 
members, met initially on January 11,1991, with TEA 
and AEL staff to outline the group's tasks and prod- 
ucts. Study group members selected survey method- 
ology, reviewed related literature and similar studies, 
developed a draft survey of Tennessee teachers, and 
discussed survey dissemination. AEL staff, including 
the research and evaluation specialist, worked with 
TEA staff to refine the survey prior to its review by 
study group members. The four-page survey (see 
Appendix A) was then typeset by AEL and provided 
to TEA for inclusion in the March issue of Tennessee 
Teacher Since this TEA journal reaches over 40,000 
TEA members, primarily teachers, it was viewed as an 
effective means of conducting a large sample survey. 
Study group members and local TEA affiliate presi- 
dents also assisted in disseminating and collecting 
additional copies of the survey, and surveys were 
distributed at a TEA conference. The number of 
usable surveys returned in time to be included in the 
data analysis was 449. 

Study group members conducted a preliminary 
emergent category analysis of the frequency of quali- 
tative question responses and met to discuss their 
findings. At this meeting, members determined that 
computer entry and analysis of the quantitative data 
from the survey would provide the most accurate and 
expedient form of analysis. Dr. J. Jackson Barnette, 
College of Education, University of Alabama, devel- 
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oped the computer program to analyze descriptive 
statistics for the survey questions. Following AEL staff 
data entry from the 449 surveys returned, Barnette ran 
the program using total group and three levels of 
analysis of responses — elementary, middle school, 
and high school teacher respondents. AEL staff shared 
print-outs of the findings at the group's spring 1991 
meeting. 

Study group members and TEA and AEL staff 
then assumed responsibility for summarizing and 
reporting data for specific clusters of responses. During 
the summer of 1991, study group members and TEA 
and AEL staff worked individually on this task, mail- 
ing their initial drafts to AEL for copying and dissemi- 
nation to the other authors. 

Following peer editing, changes were incorpo- 
rated by AEL staff in the editing process needed to 
meld the report to "one voice." Study group members, 
involved TEA staff and the TEA president, and an 
external survey research expert then reviewed the 
second draft prior to AEL staff inclusion of final 
editing changes. AEL staff typeset the final publica- 
tion and provided camera-ready masters for dissemi- 
nation by TEA and by AEL's Resource Center. 



Document Organization 

Bits, Bytes, and Barriers: Tennessee Teachers' Use of 
Technology is organized to convey survey findings in a 
concise manner while describing the predominant 
condition of educational technology in Tennessee 
classrooms and teacher recommendations for im- 
provements in policy and practice. Following this 
Preface, a Rationale describes current literature re- 
lated to educational technology use for instruction 
and discusses the findings of additional surveys or 
other studies regarding teachers' knowledge of, atti- 
tudes toward, and use of computers and other forms 
of educational technology such as CD-ROM, vide- 
odiscs, electronic bulletin boards, localarea networks, 
etc.. 

The authors suggest that readers initially read the 
Rationale to more fully understand the Findings and 
Comparison of Survey Findings sections, review the 
Reconurendations for Policy and Practice developed 
by study group members following data analysis, and 
refer to the Bibliography for further reading on educa- 
tional technology. 
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Rationale 



Virtually every instructional application of educa- 
tional technology is in use somewhere in a U.S. class- 
room. Yet, chalkboards, lectures, textbooks, and 
worksheets continue to dominate instruction in most 
classrooms. For a nation demanding a 21st century 
education system, the availability of technology to a 
small percentage of the system's clients and employ- 
ees is not enough. In a nation committed to educa- 
tional equity for all students, the distribution of op- 
portunities for electronic learning is crucial. Making 
this happen is an important educational restructuring 
task of the 1990s (Mecklenburger, 1990). 

To approach the task of incorporating technology 
in the classrooms of the 1990s, it is helpful to examine 
some facts about technology use in schools today. 
Although there is a paucity of literature on teachers' 
use of technology, several national studies have been 
conducted on the use of computers in the classroom. 
These studies produced findings relevant to the extent 
and type of computer use in instruction, barriers and 
incentives to using computers in instruction, and 
ways the use of computers affects teaching and learn- 
ing. 

Despite the presence of computers in almost all 
American public schools, only half of the nation's 
teachers reported evei having used computers, and 
the number who used computers regularly v/as much 
smaller (Wiske, Zodhiates, Wilson, Gordon, Harvey, 
Krensky, Lord, Watt, And Williams, U.S. Congress Of- 
fice of Technology Assessment, 1988). This may be 
due in part to lack of equipment, as Becker (1990, p.2) 
reported; "In spite of the growing numbers of com- 
puters in American schools, high schools in 1989 
typically had between 40 and 50 computers and the 
median elementary school had nearly 20." Becker's 
study also related the priority expressed by survey 
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respondents for acquiring more computers. Similarly, 
Sheingold and Hadley (1990) reported that the teach- 
ers they surveyed , who were experienced and accom- 
plished at integrating computers into their teaching, 
cited inadequate amounts of hardware as a barrier to 
instruction. 

Findings regarding the ways in which computers 
are used in the classroom indicate that, in general, 
teachers are moving away from teaching about com- 
puters and are moving toward teaching with comput- 
ers. The use of computers frequendy tends to rein- 
force or parallel other traditional instructional prac- 
tices, such as workbook drill and practice, rather than 
to provide a learning environment for motivating 
higher-order thinking, problem solving, and deep 
understanding (NEA, 1983; Becker, 1990). Yet, ac- 
complished computer-using teachers identified by 
Sheingold and Had!.?y (1990) reported using the 
computer as a multipurpose tool. The approach most 
frequently used by 60 percent of this group of respon- 
dents was having students make their own products 
with the computer. These studies seem to imply that 
as teachers become more experienced and confident 
in their ability to use technology for instruction, new 
patterns of teaching and learning emerge. This con- 
clusion is reinforced by the findings of a study con- 
ducted with 32 teachers in the Apple Classrooms of 
Tomorrow (ACOT), a consortium of researchers, 
educators, students, and parents who have collabo- 
rated to study innovative learning environments and 
implement educational change since 1985. 

Although the sheer number of computers inACOT 
classrooms radically transformed the physical envi- 
ronment, for the most part student learning tasks 
remained unchanged. Gradually, however, new pat- 
terns of teaching and learning emerged at all sites. 
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Teachers' struggles to accommodate the new technol- 
ogy seemed to abate during their firstyear. During the 
second year of the project, teachers' roles began to 
shift noticeably, and new instructional patterns 
emerged (Dwyer, Ringstaff, and Sandholtz, 1991, 
pp.46-47). 

Many barriers and obstacles to integrating com- 
puters and other forms of technology into their class- 
rooms have been reported by teachers responding to 
national surveys. Although 85 percent of the respon- 
dents in the Wirthlin Group survey (1989) indicated 
that the use of computers in the classroom has had a 
positive affect on education, they cited severe ' ob- 
stacles including lack of resources/funding, teachers/ 
training, and curriculum/software. Similarly, teacher 
respondents to the Office of Technology Assessment 
(OTA) survey (1988) cited lack of equipment, inade- 
quate or inappropriate training, and anxiety about 
new technology as barriers to greater use. Two-thirds 
of the administrators of state educational technology 
programs who responded to the OTA survey cired 
lack of funds as a serious barrier to increased use of 
technology. Also, Becker (1990) concluded that the 
paucity of computer stations in elementary class- 
rooms and laboratories (most teachers have only one 
or two available) indicates that computers are not yet 
the major medium through which students learn. 
Finally, Sheingold and Hadley (1990) concluded that 
three outstanding factors contribute to teacher achieve- 
ments in the use of computers: 1) teachers' motiva- 
tion and commitment to their students' learning and 
tc their own development as teachers; 2) the support 
and collegiality they experience in their schools and 
districts; and 3) access to sufficient quantities of tech- 
nology. 

Efforts to assisteduca tors with the use of technol- 
ogy are evident in "he contributions of business. For 
example, since 1989, IBM has initiated more than a 
dozen programs to help improve K-12 education. The 
IBM support includes grants of money, equipment, 
and human resources to schools, school districts, and 
professional educator organizations. IBM's People 
Sharing Information Network (PSINet) enables thou- 
sands of educators to build dialogue and support 
communities. User groups such as the KEA/IBM 
School Renewal Network, the Mathematical Sciences 
EducationalLeadership Network, and Learning Initia- 



tives International share information on technology 
use, curriculum and instruction, school restructuring, 
and other educator concerns. Recently, IBM an- 
nounced its commitment to provide educational soft- 
ware to the Alliance for Technology Access on a no- 
cost loan basis to support services to special education 
students across the country. Business initiatives such 
as those by IBM and Apple described in this Rationale 
have helped alleviate teacher-cited obstacles to tech- 
nology use — lack of equipment, training, and sup- 
port — and have contributed to teacher achievements 
in the use of computers. 

Although barriers to the use of instructional tech- 
nology prevail, Mecklenburger, I cvinson, and other 
observers advocate the expanded use of technology as 
the method to respond to the m/<ny changes evu ont in 
students, teachers, school structure, and the Ameri 
can economy that affect the r jblic schools. Likewise, 
the National Education Association has recognized 
the potential benefits of integrating technology as a 
method of responding to the many changes taking 
place in schools today. However, what reforms are 
prerequisite to the expanded use of technology^ 

From the experiences of Dwyer, Ringstaff, and 
Sandholtz (1991) in working with teachers in the 
ACOT project, two conditions seem essential in 
educational programs set on reform: 1) teachers must 
be given an opportunity to reflect on their own beliefs 
about learning and instruction and to understand 
alternative belief systems; and ?) administrators must 
be willing to implement structural or programmatic 
changes to support teachers' instructional innova- 
tions (p. 51). 

Conclusions drawn from responses to the sur- 
veys cited in this Rationale reiterated these ideas. The 
following conditions that promote effective instruc- 
tional use of technology, offered by Sheingold and 
Hadley (1990), are representative of conclusions and 
recommendations in the other survey reports: 

• there should be enough technology (and, in 
particular, enough technology for teachers to have 
unrestricted access); 

• there should be ample support and time for 
teachers to learn how to use technology and plan 
for its use; and 
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Rationale 



• there should be a school structure and culture in 
which teachers are encouraged and expected to 
take a professional and experimental approach to 
their work (p. ix). 

These statements emphasize teachers' centrality to 
the full development of technology's use in schools 
today. 

Similarly, the Tennessee Education Association 
(TEA) recognized the need to enhance the role teach- 
ers play in encouraging the development of policies 
and practices that promote the effective use of ec* uca- 



tional technology to enhance student learning. The 
Tennessee Teachers' Technology Initiative (1111) is 
a part of the commitment of TEA to examine ways 
educational technology can enhance teacher effec- 
tiveness. TTTI's Technology Steering Committee 
also served as a study group cosponsored by TEA and 
AEL, whose task was to assess the extent and type of 
use of educational technology in the classrooms of 
Tennessee through a survey of TEA members, to 
analyze and report the findings, and to make recom- 
mendations for policy and practice in the use of 
educational technology. Following is their report. 
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Findings of the Study 



Following computer analysis for descriptive sta- 
tistics of the data, study group members clustered 
responses from 449 Tennessee Education Association 
member respondents to the TEA-AEL Survey of 
Educational Technology in the Classroom to report 
frequency of responses and commonalities, excep- 
tions, and differences across grade levels emerging 
from the data. The purposes and methods of s 1 rvey 
analysis are described in the Introduction section. The 
survey is included as Appendix A. The following 
clusters were based upon question similarities: 

Questions 1, 2, 3, 4, 5 

Demographic Summary of Respondents 
(analysis by region of state — questions 1,2,3; 
occupation and grade level of students 
assisted — questions 4 and 5) 

Questions 6, 7, 8 

Current Knowledge about Training in 
Technology 

Questions 9, 10, 11 

Use of Technology and Effects on Students 
Questions 12, 13 

Benefits and Obstacles of Technology Use in 
Instruction 

Question 14 

Recommendations for School Policy on 
Educational Technology 

Questions 15, 16 

Instructional Use of Microcomputers— Extent 
and Types 



Questions 17, 18, 19 

Instructional Use of Microcomputers — 
Location, Frequency, and Purpose 

Question 20 

Additional Comments about Educational 
Technology Use 

The following subsections discuss the findings 
within the above clusters. The questions for each 
cluster are included here in abbreviated form for 
reference (see Appendix A for the complete survey). 

Demographic Summary of 
Respondents 

This topic examines data gathered in response to 
questions 1, 2, 3, 4, and 5 of the survey relating to 
demographic data on respondents. Responses pro- 
vided informationongeographiclocationby region of 
the state, occupation, and grade level of students 
assisted. 

1. Name (optional) 

2. School system 

3. School name 

4. Which of the following best describes your job: 
classroom teacher, librarian/media specialist, 
counselor, resource person, administrator, other 
(please specify)^ 

5. With which grade(s) or level(s) do you work£ 
Responses to one or more of the first three ques- 
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tions indicated the following regional distribution for 
429 of the 449 survey respondents. 



Western Tennessee 
Middle Tennessee 
Eastern Tennessee 
Unknown 



Frequency 

113 

54 
262 

20 



Percent 

25.2 
12.0 
58.4 
4.5 



Responses to question 4 indicated that a large 
majority (78%) of the survey respondents were class- 
room teachers. Figure 1 illustrates the percentage of 
responses for each job description. 

The "Other" category included the following 



personnel: 1 1 special education teachers, 8 Chapter I 
teachers, 5 speech therapists, 3 vocational education 
teachers, 2 physical education teachers, and 1 each of 
the following: learning disabilities specialist, com- 
puter teacher, media specialist, itinerant teacher, music 
teacher, university professor, school psychologist, 
attendance supervisor, and homebound teacher. 

Of the343 respondents who indicated they taught 
at a specific grade level, 49.9% taught at the elemen- 
tary level, 23.3% taught at the middle school level, 
26.5% taught at the high school level, and 0.3% 
taught at the postsecondary level." Figure 2 illustrates 
the percentage of response for each grade level group. 




7.70% 



H Classroom Teacher 
D Librarian 
H Counselor 
3S Resource Person 
Administrator 
Other 




Figure 1 

Job Descriptions of Respondents 
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With Which Grade Or Level Do You Work? 



Post Secondary (0*3%) 




Figure 2 

Grade/Level Distribution of Respondents 



Current Knowledge about 
Training in Technology 

Questions 6, 7, and 8 of the survey focused on 
respondents' perceptionsof their technological knowl- 
edge and training, their desire for additional training/ 
assistance, and the types of training/support/resources 
that have assisted or would assist them in using 
educational technology. 

6. On a scale of 1 to 4, with 1 representing "not well 
informed" and 4 representing "very well 
informed," how well informed do you feel about 
each of the following types of educational 
technology; microcomputers, videodiscs, CD 
ROM, instructional television, satellite/distance 
learning, online information services, local area 
networks, computer bulletin boards, integrated 
learning systems. 

7. Are you interested in receiving training in the use 



of educational technology for instructional 
purposes^ 

8. What kinds of training, support, resources, etc., 
(1) have assisted or (2) would assist you most in 
using educational technology^ 

Data from question 6, illustrated in Figure 3, indicate 
that overall respondents did not feel very well in- 
formed about educational technology. This is evident 
in the fact that higher percentages are indicated in 
Figure 3 for "not well informed" than "well informed" 
for all categories except instructional television. 
Approximately eight times as many respondents 
indicated they were "not well informed" compared 
with those responding "well informed " in reference to 
the nine types of technology listed in question 6. 
However, results indicate that respondents were most 
well informed about instructional television and 
microcomputers, technologies that have been avail- 
able longer, than they were about more recently 
available technologies such as online information 
services and CD ROM. 
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Ina comparison of responses from elementary, middle, 
and high school teachers, elementary and middle 
school teachers reported being most well informed 
about instructional television while high school teach- 
ers indicated they were most well informed about 
microcomputers. In fact, more than twice as many 
high school teacher respondents reported being well 
informed about microcomputers than did elementary 
and middle school respondents. More high school 
teachers also judged themselves to be well informed 
about online information services, local area net- 
works, satellite/distance learning, and CD ROM. For 
all other types of technology listed in question 6, there 
were no major differences in responses across grade 
levels. 

Responses to question 7 illustrate broad respon- 
dent desire to receive training in the use of ed ucational 
technology in the classroom. Of the 433 responses to 
this question, 92.6 percent were "yes* while only 7.4 
percent were "no." 

Question 8 focused on the kinds of training, 



support, and resources that (1) have assisted or (2) 
would assist teachers most in using educational tech- 
nology. Table 1 displays the rank order and percent- 
age of the total number of respondents checking each 
of 13 categories for *have assisted," "would assist,' 7 or 
"both." 

In indicating what types of training/support/re- 
sources Stave assisted them most in using educa- 
tional technology, 31.2 percent of the respondents 
(rank 1 ) reported summer workshops were most help- 
ful. The second most helpful resources reported were 
after-school workshops (30.7%)and instruction/train- 
ing manuals (29.8%). The least frequent responses 
were for school/school system technology policy 
(7.1%) and videodisc directories (9.1%). However, 
when asked what types of trairung/support/resources 
would assist them most, respondents most frequently 
indicated funding for equipment/software (61.5%) 
followed by summer workshops (50.8%), and during 
school day workshops (48.3%). 

Variation in responses was minimal across grade 



Table 1 

Training/Support/Resources for Educational Technology 



Training/Support/Resources 



Have Assisted 
rank/percent 



Would Assist 
rank/percent 



1. 


Summer workshop(s) 


(D 


31.2 


(2) 


50.8 


2. 


After school workshop(s) 


(2) 


30.7 


(6) 


38.3 


3. 


During school day workshop(s) 


(4.5) 


20.9 


(3) 


48.3 


4. 


College/university course(s) 


(6.5) 


25.6 


(9) 


24.1 


5. 


Instruction/training manuals 


(3) 


29.8 


(10) 


23.8 


6. 


Software catalogs 


(6.5) 


25.6 


(12) 


11.1 


7. 


Videodisc directories 


(11) 


9.1 


(11) 


18.5 


8. 


School system technical specialist 


(8) 


14.7 


(4) 


39.6 


9. 


Support network of teacher technology users 


(10) 


12.2 


(5) 


38.8 


10. 


School administrator support/assistance 


(9) 


14.3 


(<') 


27.4 


11. 


School/school system technology policy 


(12) 


7.1 


(8) 


24.3 


12. 


Funding for equipment/software 


(4.51 


20.9 


d) 


61.5 


13. 


Other 


(13) 


3.3 


(13) 


3.6 
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levels. Middle school teachers reported slightly more 
frequently than did elementary and high school teach- 
ers that instructional manuals and software catalogs 
had assisted them in using educational technology. 
Funding, the lowest ranked category of support that 
"has assisted" teachers, was ranked lowest by ele- 
mentary teacher respondents. Elementary teachers 
also reported assistance from a support neiwork of 
teacher technology users less frequently than did high 
school or middle school teachers. 

Responses to question 8 seem to indicate that 
more funding for equipment/software and expanded 
training opportunities are most important in expand- 
ing Tennessee teachers' use of technology for instruc- 
tion. 

Use of Technology and Its 
Effect on Students 

This section examines data gathered in response 
to questions 9, 10, and 1 1 of the survey relating to the 
use of educational technology and its effect on stu- 
dents. Responses provided information on the in- 
structional subjects in which technology is used, the 
types of technology used, and respondents' percep- 
tions of technology's effect on students. 

9. For which instructional subjects or skill areas do 
you use educational technology? 

1 0. How f req uently do yo u use the following types of 
technology: microcomputers, videodiscs, CD 
ROM, instructional television, satellite/distance 
learning, online information services, local area 
networks, computer bulletin boards, integrated 
learning systems** 

11. What effect has educational technology had on 
your students^ 

Mathematics (39%), reading (37%), and thinking 
skills (29%) were the instructional areas for which 
educational technology was most frequently used 
overall by respondents. However, responses differed 
across grade levels. For example, elementary teachers 
more frequently reported using technology in all three 



areas than did middle school or secondary teachers. 
The use of technology in mathematics instruction 
received the highest percentage of responses from 
elementary teachers (56%), followed by reading 
(50.7%) and thinking skills (32.1%). Middle school 
teacher? most often reported using technology in 
reading instruction (32.3%), followed closely by 
mathematics (30.8%) and thinking skills (29.2%). 
Conversely, responses from secondary teachers indi- 
cated technology was used most frequently in mathe- 
matics, computer courses, and "other" courses not 
listed, with each of these areas receiving 18.1 percent 
of the responses. Educational (technology was least 
frequently used bysurveyrespondents in art, business 
education; music, and foreign language. Table 2 ranks 
subjects by percent of use of technology for each 
instructional level. 

The data indicate that educational technology 
was most frequendy used in core subjects such as 
mathematics and reading. 

In their teaching, respondents most frequendy 
reported using two types of educational technology- 
microcomputers and instructional television. Micro- 
computers were used "always* or "often" by 60 per- 
cent of the teachers, while instructional television 
was used "always" or "often" oy 26 percent of those 
responding. The frequency of response for using 
microcomputers was slightly higher from secondary 
teachers (68%) than for middle school and elemen- 
tary teachers (both 50%). Also, only 1 4 percent of the 
secondary respondents said they "never" used com- 
puters, as compared to 27 percent of the elementary 
and 33 percent of the middle school respondents. 
However, elementary and middle school teachers 
reported more frequent use of instructional television 
than did secondary teachers. 

More than 80 percent of the 449 respondents said 
they "never" used online information services, CD 
ROM, satellite/distance learning, or computer bulle- 
tin boards. However, the percentage of non-users of 
these types of technology was highest at the elemen- 
tary level and lowest at the secondary level. This may 
be due to the fact that information provided through 
these particular technologies, such as databases and 
advanced courses, are more applicable at the secon- 
dary level. 

Figure 4 illustrates the frequency of use uf nine 
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Table 2 

Use of Technology in Subjects Taught Across School Levels 



Elementary School (n=l34) 



Middle School (n=65) 



Secondary School (n=72) 



Subject 



Percent of 
Response 



Subject 



Percent of 
Response 



Subject 



Percent of 
Response 



1. 


Mathematics 


56.0% 


1. 


Reading 


32.3% 


1. 


Mathematics 


18.1% 


2. 


Reading 


50.7% 


2. 


Mathematics 


30.8% 


2. 


Computer courses 


18.1% 


3. 


Thinking skills 


32.1% 


3. 


Thinking skills 


29.2% 


3. 


Other courses 


18.1% 


4. 


Writing 


19.4% 


4. 


Social studies 


27.7% 


4. 


Thinking skills 


16.7% 


5. 


Social studies 


19.4% 


5. 


Writing 


18.5% 


5. 


Science 


15-3% 


6. 


Science 


17.2% 


6. 


Science 


18.5% 


6. 


Business education 


11.1% 


7. 


Computer courses 


9.7% 


7. 


Computer courses 


1 8.5% 


T 

t . 


Reading 


9.7% 


8. 


Art 


3.7% 


8. 


Other 


16.9% 


8. 


Writing 


9.7% 


9. 


Other 


3.7% 


9. 


Art 


4.6% 


9. 


Foreign language 


6.9% 


10. 


Music 


1.4% 


10. 


Music 


4.6% 


10. 


Social studies 


4.2% 


11. 


Business education 


0.7% 


11. 


Business education 


1.5% 


11. 


Art 


1.4% 


12. 


Foreign language 


0.0% 


12. 


Foreign language 


0.0% 


12. 


Music 


0.0% 



types of educational technology based on data gath- 
ered from 449 respondents to the survey. 

When asked what effect educational technology 
has had on their students' social behavior, self-disci- 
pline, cognitive learning, self-confidence, attention 
span, subject interest, and motivation, teachers' re- 
sponses were uniformly positive as shown in Figure 5. 
Across grade levels, respondents most frequently 
indicated a positive effect on students' motivation 
and subject interest. Secondary teachers led all other 
respondents with a 98 percent frequency of response 
on the positive effect of technology on these two 
aspects of student performance. Because motivation 
and interest often wane as students progress through 
school, secondary teachers may be more likely to note 
positive effects in these areas. 



Across grade levels, respondents reported the 
least positive effect of technology on student' ' •self- 
discipline and social behavior. However, in regard to 
technology's effect on self-discipline, approximately 
70 percent were positive. Although 27 percent of the 
teachers indicated technology had no effect on their 
students' self-discipline, only three percent responded 
that technology had a negative effect. Similarly, 66 
percent of the teachers perceived a positive effect of 
technology on their students' social behavior, while 
32 percent indicated no effect and two percent per- 
ceived a negative effect. Although the types of tech- 
nology used were frequently limited to microcompu- 
ters and instructional television, teachers reported 
positive effects on their students' performance. 
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Figure 4 

Respondents' Use of Nine Types of Educational Technology 
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Figure 5 

Effects of Educational Technology on Students 
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Benefits and Obstacles of 
Technology Use in 
Instruction 

In addition to identifying the extent of technol- 
ogy use, its effects on students, and the level of 
teachers' knowledge about and training in technol- 
ogy, Parts A and B of the' TEA-AEL Survey of Educa- 
tional Technology in the Classroom" were designed 
to assess respondents' opinions about technology use 
for instruction. Perceived benefits and obstacles to 
instructional use of educational technology were 
recorded in response to questions 12 and 13 of the 
survey. 

12. Whatare the greatest benefits of instructional use 
of technology^ 

13, Whatare the greatest obstacles to more effective 
instructional use of educational technology^ 

One hundred thirty-nine respondents listed benefits 
of instructional use of technology. Their responses 
can be grouped in five categories — four of them re- 
lated to student learning. The mostfrequent response 
was motivation. Forty-seven percent of the teachers 
reported that students are motivated to work with 
technology. The second most frequent response 
(23%) was individualization. Respondents reported 
that using educational technology allows for greater 
individualization in working with students. Twenty 
percent of the respondents cited "keeping students 
on task for a longer period of time" as a benefit, while 
nine percent felt the greatest benefit of instructional 
use of technology was remediation and reinforce- 
ment One percent of the respondents listed record 
keeping for teachers as the greatest benefit. 

In contrast, the 123 respondents to question 13 
reported obstacles to more effective instructional use 
of technology that were not related to student per- 
formance. Their responses fit into three categories. 
Fifty-seven percent of the respondents indicated lack 
of funding as the greatest obstacle. Lack of suffi- 
cient time to use educational technology was men- 
tioned by 30 percent of the teachers. The remaining 



13 percent of the respondents reported obstacles such 
as lack of training; lack f software, and outdated 
equipment. 

Data on teacher erceptions of the use of technol- 
ogy for instrt"- .jn reported in questions 12 and 13 
appear to ino cate that teaching is enhanced by educa- 
tional technology. However, obstacles that, for the 
most part, are beyond the teacher's control hinder its 
use in the classroom. 

Recommendations for 

School Policy on 
Educational Technology 

In response to question 14, survey respondents 
were asked to recommend ideas ror public school 
policies on the use of educational technology. 

14. Please list below some ideas you feel should be 
included in public school policy concerning the 
use of educational technology. 

One hundred seventy-four (39%) of the 449 sur- 
vey respondents answered this question. They sug- 
gested that policies for the use of educational technol- 
ogy should address funding, equipment, and teacher 
training/support. 

The most frequent response related to equip- 
ment. Forty-two percent (73) of the respondents to 
question 14 suggested that more and better equip- 
ment should be available for every teacher and for 
students. Twenty-three of these respondents said 
that computers should be located in each classroom 
rather than in labs. Five teachers mentioned die need 
for a computer on every teacher's desk, Additionally, 
eight teachers recommended that adequate and up- 
dated software be made available. Finally, the need 
for educational technology other than computers (e,g., 
videodiscs, satellite learning) was reported by eight 
respondents. 

Closely related to suggestions about equipment 
were responses concerning funding. Seventeen per- 
cent of the respondents stated the need for adequate 
funding for equipment purchases, maintenance and 
repairs, and teacher training. Also, one respondent 
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suggested that a computer coordinator should be 
employed to oversee the effective use of funds and 
equipment One teacher's comment summarized the 
feelings expressed by respondents who addressed 
funding; "Those in power should fund the program 
and train the teachers." 

A third category of responses emerging to ques- 
tion 14 specifically addressed the need for teacher 
training. Approximately 29 percent of the teachers 
responding to this question perceived that teachers 
need training in order to make better use of available 
equipment Most respondents also expressed the 
concern that training be appropriately and equitably 
funded. For example, four teachers feltthatspecialists 
were needed to provide in-depth, ongoing training for 
teachers and students. Another respondent suggested 
that an on-site facilitator be responsible for equip- 
ment care and proper use. 

Finally, 19 respondents offered suggestions re- 
lated to other educational technology issues. These 
responses included: the need for more computer time 
for special needs students, concerns about more effec- 
tive use of technology in the school library, and the 
need for local networks in the schools. One comment 
summarized these responses: "School policy should 
be to plan the work and work the plan." 

Instructional Use of 
Computers: 
Extent and Types 

Part C of the survey (questions 15-19) was de- 
signed for teachers who use computers. Questions 15 
and 16 reported data on the extent of computer use 
and the brands of hardware used by respondents. 

15. Do you currently use a computer for instructional 
purposes^ 

16. What brand of microcomputer do you u_ in your 
schooR 

Of those responding to item 15, 88.1 percent in- 
dicated they used a computer for instructional pur- 
poses while 11.9 percent indicated they did not. Of 
the three groups of teachers responding (elementary, 
middle school, and high school), the largest percent- 
age of computer-using teachers was found in the 



elementary group (64.2%), followed by high school 
teachers (63.9%) and middle school teachers (53.8%). 

Data from responses to question 16 regarding 
brands of hardware used in schools indicate that the 
most commonly used hardware is the Apple II family 
(84.4%) followed by IBM (12.6%). See Table 3 for 
complete analysis of findings on hardware use. The 
total number of responses for brands used is greater 
than the total number of respondents to the question. 
This may be attributed to the fact that some respon- 
dents reported using more than one brand of com- 
puter. This was most common at the high school 
level, where 64.2 percent of the respondents reported 
using Apple II, 34 percent said they used IBM, and 25 
percent indicated they used other brands of hard- 
ware. Also, some respondents reported using com- 
puters, but not for instructional purposes. 

Instructional Use of 
Computers: Location, 
Frequency, and Purpose 

The questions in this cluster focused on three 
topics: the location and number of computers avail- 
able for teacher and student use. the frequency of 
student use of computers for instruction, and the 
instructional purposes for which teachers use com- 
puters. An abbreviated version of the questions is 
included below. The complete questions can be 
found in Appendix A. 

17. What is the location and number of computers 
available for your use and for student use<5- 

18. How frequently do your students use the school's 
computers for instructional purposes^ 

19. How often do ycu use computers for the follow- 
ing purposes: drill and practice, enrichment/re- 
mediation, assessment/monitoring progress, 
composing/desk-top publishing, record keeping, 
visual-technical aid£ 

Six of the 25 teachers responding to question 17 
reported having access to one or more computers in 
their classroom, eight said they had access to one or 
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Table 3 
Types of Computers Used 



Total Respondents (n=302) Elementary School (n=96) 



Brand 


Number 


Percent 


Brand 


Number 


Percent 


Apple II 


255 


84.4 


Apple II 


83 


86.5 


Macintosh 


20 


6 6 


Macintosh 


1 


1 0 


IBM 


38 


12.6 


IBM 


3 


3 1 


Tandy 


4 


1.3 


Tandy 


0 


0 0 


nnmmnrinrp 

VwlllH IwUwl w 


10 


3 3 


Commodore 


0 




Amiaa 


2 


0.7 


Amiga 


0 


0 0 


Aoole coitid. 


19 


6.3 


Apple comp. 


10 


10 4 


IBM coitid 

1 111 \tr\*r III Wttw ■ 


6 


2.0 


IBM comp. 


5 


5 2 

W ■ Cm 


Tpxsq In^t 

1 VAUw II Iwl. 


10 


3 3 


Texas Inst. 


0 


n n 




Middle School (n=40) 




Secondary School (n=53) 




Brand 


Number 


Percent 


Brand 


Number 


Percent 


Apple II 


38 


95.0 


Apple II 


34 


64.2 


Macintosh 


1 


2.5 


Macintosh 


3 


5.7 


IBM 


4 


10.0 


IBM 


18 


34.0 


Tandy 


0 


0.0 


Tandy 


0 


0.0 


Commodore 


0 


0.0 


Commodore 


2 


3.8 


Amiga 


0 


0.0 


Amiga 


0 


0.0 


Apple comp. 


2 


5.0 


Apple comp. 


0 


0.0 


IBM comp. 


1 


2.5 


IBM comp. 


1 


1.9 


Texas Inst. 


0 


0.0 


Texas Inst. 


10 


18.9 



more computers in a lab setting, six indicated dw/ 
used a computer in the library/media center, five 
reported using one or more computers in the school 
office, and only one teacher reported access to a 
computer in the teacher workroom. 

Access to computers for student use was reported 
in classrooms and computer labs. Six of the 25 
teachers reported that students have access to be- 
tween one and 2 1 computers in their classroom, while 
1 1 reported a range of one to 26 computers for student 
use in a lab setting. Middle school teachers more 
frequently reported student use of computers in labs. 
This may be due to Tennessee state funding for 
Computer Skills Next labs for middle schools. In 
contrast, elementary teachers reported more comput- 
ers in individual classrooms than did middle or high 
school respondents. 

The majority (72%) of the respondents to ques- 



tion 18 said their students use the school computers 
daily or weekly. More than 20 percent of the teachers 
responding reported that their students use comput- 
ers in six-week or semester blocks in labs. Figure 6 il- 
lustrates the frequency of response for daily, weekly, 
monthly, or other use. 

Survey respondents reported using computers 
"always," "sometimes," or *often w for a range of in- 
structional and management purposes (see Figure 7). 
Most frequently, teachers reported using computers 
for enrichment and remediation (75%). The second 
most frequent use was for drill and practice (72%) and 
simulations/games (72%). Teachers in this survey 
least frequently reported using computers as a visual- 
technical aid for a presentation (39%) and for record 
keeping (40%). 

A comparison of responses across grade levels 
indicates there was a greater tendency to use comput- 
ers for assessment/monitoring student progress and 



16 Appalachia Educational Laboratory 

ERiC 2D 



Findings of the Study 




i i » 

Daily Weekly Monthly Other 



Figure 6 

Students' Use of Computers for Instruction 
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Figure 7 

Students' Use of Computers for Instruction 
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composing/desk- top publishing at the higher grade 
levels. 

Additional Comments 
about Educational 
Technology Use 

Question 20 of the survey asked teachers to add 
any additional comments concerning educational 
technology use. Findings reported in this subsection 
closely parallel findir gs reported for question 14 re- 
garding policy for educational technology use. 

20. Please use the space below to make coiaments 
concerning the topics addressed by this survey. 

Fifty teachers (i 1 % of the total number of survey 
respondents) responded to question 20. Their com- 
ments were focused on three concerns: availability of 
technology, training in the use of technology, and 
funding to support educational technology use. 

The most frequently mentioned concern was the 
need for both teachers and students to have access to 
available technologies. Thirty-two (64%) of the 50 
teachers who responded to this item felt that every 
student, teacher, and school must have access to 
computers and other technology. Many of the re- 
spondents said they needed more equipment or equip- 
ment upgraded. Several respondents expressed the 
need for equal access to technology across school 
systems. One comment summarizes these concerns: 



"All systems should be treated the same with proper 
resources." 

Forty-six percent of the teachers who responded 
to question 20 felt that teachers need training in order 
to use technology well. The following comments 
illustrate their responses: 

• "Teachers need help and suggestions from those 
who have had success in implementing new ideas 
and technologies in their classrooms." 

• tf I have no information. This makes me wonder 
how much in the Dark \ges our system is." 

• "Any classroom teacher (who is) not using 
computers ona daily basis is outdated and behind 
the time and needs to get with the program 
immediately." 

Fourteen (28%) of the teachers responding spe- 
cifically cited funding as the primary obstacle to the 
use of educational technology. Also, other comments 
regarding the need for training, updated equipment/ 
software, and access to equipment implied the need 
for additional funding. Two comments summarize 
respondents' concerns about funding: 

• The problem is money. We really use our one 
computer in the teacher work area. We need at 
least five more, and we have the space." 

• "Tennessee needs to move forward in the use of 
technology because the state appears to be at least 
ten years behind the nation in using computers." 
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Extent of Instructional Use 
of Computers 

Teachers who currently use computers were asked 
to respond to Part C, questions 15-19, of the "TEA- 
MI- Survey of Educational Technology in the Class- 
room." In response to question 15 in the TEA-AEL 
survey (see Appendix A and Findings section for 
question and analysis of data), more than 59 percent 
of all survey respondents reported currently using a 
computer for instructional purposes. Slightly more 
elementary teachers (64.2%) reported computer us- 
age for instructional purposes than did high school 
teachers (63.9%) or middle school teachers (53.8%). 
These findings are comparable to the findings re- 
ported in several national surveys. 

Sheingold and Hadley (1990) conducted a survey 
of teachers who were experienced and accomplished 
at using instructional technology. Respondents in- 
cluded teachers in grades 4 through 12 from all 50 
states in both public and private schools. Almost half 
(42%) of these experienced/accomplished teachers 
reported using computers for instructional purposes. 
Becker (1990) found that of the 3,000 United States 
teacher respondents to the 'Computers in Education" 
survey, a survey conducted in 20 countries by the 
International Association for the Evaluation of Educa- 
tion Jiat focused on teacher and school practices, 
two-thirds described themselves as 'computer-us- 
ing." Also, data from a survey conducted by Instructor 
magazine and reported in the April 1991 issue indi- 
cated that86 percent of the respondents used comput- 
ers for instruction or class management at least one or 
more times per week. 



Also, student instructional use of computers is 
growing. According to Census Bureau data reported 
in Education Week, April 3, 1991, 46 percent of all 3 to 
17 year olds used computers in school in 1989, up 
from only 30 percent in 1984. Also, conclusions from 
the findings of 'Power On! New Tools for Teaching 
and Learning" (OTA, 1988) state that generally teach- 
ers are moving away from teaching about computers 
and toward integrating computers into the curricu- 
lum. These conclusions are supported by the National 
Foundation for the Improvement of Education (NFIE) 
study, 'Technology and Restructuring: A Glimpse 
into Today's Classrooms" (Kane and Legters, 1990). 
Two-thirds of the technology projects in elementary, 
middle, and high schools incorporated in this study 
involved the use of computers as a tool for students to 
apply their knowledge in purposeful activities. Simi- 
lar to findings of the TEA-AEL survey, these projects 
were more frequently found in elementary (38%) or 
high school (38%) programs. Middle schools were 
represented by 21 percent of the entries. 

In summary, most studies, including the 'TEA- 
AEL Survey of Educational Technology in the Class- 
room," report the percentage of teachers using com- 
puters in instruction at or above 60 percent. 

Computer Hardware Used 
in Instruction 

Responses to question 1 6 of the TEA-AEL survey 
regarding types of hardware indicated that 84.4 per- 
cent of the 255 teachers who answered this question 
used the Apple II family of computers. Some teachers 
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also reported using more than one brand of hardware. 
For example, 64.2 percent of the high school teacher 
respondents reported using Apple II, while 34 percent 
reported using I3M. Smaller percentages of the high 
school teachers also reported using other brands listed 
in the question (see Findings section, question 16, for 
data analysis). These findings parallel findings of one 
national survey, "When Powerful Tools Meet Con- 
ventional Beliefs and Institutional Restraints: National 
Findings on Computer Use by American Teachers" 
(Becker, 1990), that included a question on hardware. 

Becker found that Apple II and other eight-bit 
computers represented nearly 90 percent of elemen- 
tary school computers and 60 percent of the comput- 
ers used in high schools. Also, elementary teacher 
respondents to Becker's survey reported that most 
computers to be purchased in the future would be 
Apple II's. However, at the high school level, new 
purchases were expected to be primarily IBM com- 
patible MS-DOS or Macintosh. 

Location of Computers 

Question 17 asked respondents to list the number 
of computers available for teacher use and for student 
use in five different school locations. Twenty-five of 
the responding teachers reported having access to a 
computer for their use either in the classroom, school 
office, teacher workroom, or media center. Six of the 
teachers reported that students have access to one or 
more computers in their classroom, while 1 1 reported 
that students used computers in a lab. According to 
the suivey data, middle schools have more computer 
labs than elementary schools, but elementary schools 
have a larger number of computers in individual 
classrooms. Similar findings were reported in na- 
tional surveys. 

The 1988 OTA study, "How Technology Affects 
Teaching," did not deal with the specific location of 
computers (classroom or lab setting), but concluded 
that location of hardware could be an impediment to 
the use of educational technology if teachers per- 
ceived lack of access to appropriate hardware and 
software. Also, the OTA study showed that the 
presence of computers in a school does not necessarily 
guarantee convenient access by teachers and stu- 



dents. Rather, teachers reported two factors that 
affect their use of technology — location of computers 
and scheduling of their use. A single computer in a 
classroom was viewed by most teachers in the OTA 
study as a more effective instructional tool than a 
laboratory of computers intended for other uses. 

Several national studies indicated that the availa- 
bility of classroom computers has increased signifi- 
cantly. Eleven percent of the respondents to "A 
Teacher Survey NEA Report: Computers in the Class- 
room* (NationalEducation Association, 1982) reported 
having computers in 'heir classrooms. Data from 
The Computer Report Card: How Teachers Grade 
Computers in the Classroom" (Wirthlin Group, 1989) 
indicated that 23 percent of the respondents had 
computers in their classrooms and 18 percent used 
computers bo th in their classrooms and labs. Asurvey 
by Instructor magazine (April, 1991) revealed that 76 
percentofthe respondents had a classroom computer, 
slighdy lower than that reported by respondents to 
the TEA-AEL survey, and the average number of 
classroom computers reported was two. Sheingoid 
and Hadley (1990) found that in 62 percent of the 
schools where respondents worked, students had 
access to computers in both labs and classrooms, 
while in 25 percent of the schools students had access 
in labs only, and 13 percent in classrooms only. The 
percentage of schools in the Sheingoid and Hadley 
study with both lab and classroom computers is 
comparable to the 50 to 60 percent range reported by 
respondents in the TEA-AEL survey. However, the 
percentage of respondents to the TEA-AEL survey 
who reported student access to computers in the 
classroom (79%) is higher than that reported in the 
four national surveys mentioned above. 

Frequency of Student Use 
of School Computers for 
Instructional Purposes 

Daily student use of computers in instruction was 
reported by 43 percent of the TEA-AEL survey re- 
spondents, while 30 percent reported weekly use, and 
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7 percent reported their students use computers 
monthly. Twenty percent of the teachers reported 
that their students use computers in semester or six- 
week blocks in a computer lab setting. The frequency 
of student use of computers ininstruction reported by 
TEA-AEL surveyrespondentsisgenerally comparable 
to that reported in national studies. However, not all 
reviewed studies distinguished between teacher use 
and student use of computers in instruction. 

For example, the Wirthlin Group survey (1989) 
produced the following data on teachers' use of 
computers for instruction and classroom manage- 
ment: 33 percent of the respondents reported using 
computers fewer than two hours per week; 30 percent 
reported two to five hours per week of computer use; 
14 percent indicated they used computers for instruc- 
tion more than five hours but fewer than 10 hours per 
week; and 22 percent of the teachers reported using 
computers 10 or more hours per week. Also, findings 
from the Instructor magazine survey (April, 1991) indi- 
cated that 86 percent of the teacher respondents used 
a computer for instruction/classroom management 
one or more times per week. If student use can be 
correlated with teacher use of computers for instruc- 
tion, then the findings from these two studies are 
comparable to those of the TEA-AEL survey. 

Although the 1 988 study conducted by the Office 
of Technology Assessment did not produce data on 
the frequency of computer use by students, it did 
determine that easy access to computers by teachers 
and students directly affects the extent to which 
computers influence curriculum. Also, teacher re- 
spondents to the study indicated they would be more 
likely to incorporate computer technology in instruc- 
tion if computers were located in their classroom. 

Other information related to student use of 
computers was reported in Education Week, April 3, 
1991. Census Bureau data revealed racial differences 
in computer use. In schools, 48 percent of white 
students, but only 35 percent of black students said 
they used computers. Approximately 38 percent of 
Hispanic students reported using computers in schools. 
Also, students in private schools reported having 
greater access to computers than did those in public 
schools. 



Purpose of Instructional 
Use of Computers 

Teachers who responded to the "TEA-AEL Sur- 
vey of Educational Technology in the Classroom" 
reported using computers for a range of instructional 
and management purposes. The most frequent re- 
sponse was for enrichment and remediation (75%), 
followed closely by drill and practice (72%) and simu- 
lations/games (72%). The least frequent response 
was for a visual-technical aid to accompany presenta- 
tions (see Findings section, question 19, for complete 
analysis of data). Similar findings were reported in 
national studies. 

In "How Technology Affects Teaching" (OTA, 
1988), the authors distinguished two ways in which 
teachers use computers in die classroom: 1) as an 
object of study and 2) as a tool for teaching and 
learning. Further, findings from this study indicated 
that computer-using teachers were as likely to use 
computers to support open-ended problem solving as 
they were to use them for drill and practice. If one 
may conclude that responses to the enrichment/ 
remediation category in question 19 of the TEA-AEL 
survey encompass problem solving activities, then 
Tennessee teachers responding to the survey also 
used computers almost equally as often for drill and 
practice (72%) and enrichment/remediation (75%). 

Other studies support the findings from the TEA- 
AEL survey regarding instructional purposes for teach- 
ers' use of computers. Data from the Sheingold and 
Hadley study (1990) of accomplished computer-using 
teachers indicated that software programs for prob- 
lem solving, tutorials, and drill and practice were used 
aboutequally by 72-75 percent of the respondents. As 
in the TEA-AEL study, the least frequent response on 
the purpose of computer use was for multimedia 
presentations (25%). The Wirthlin Group study (1989) 
produced similar results: 75 percent of the respon- 
dents reported using computers for drill and practice, 
followed by higher order thinking skills (66%), teach 
subject matter (65%), and record keeping (48%). 
Finally, both the NEA (1982) and the Instructor (April, 
1991) surveys revealed that 86 percent of the teachers 
responding used computers most frequently for drill 
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and practice. However, other studies illustrated that 
as teachers become more experienced in computer 
use, they use computers less frequently for drill and 
practice and more often as a tool for students to 
accomplish an academic task (Becker, 1990; Shein- 
gold & Hadley, 1989). 

In a review of successive national surveys of 
computer-using teachers, Becker (1990) found the 
most significant instructional change to be that word 
processing and keyboarding skills have replaced pro- 
gramming as the most common element in computer 
education classes. Teacher respondents to Becker's 
study also reported utilizing a greater variety of soft- 
ware in traditional academic classes. Over the last 
several years, types of software used in academic 
classes have moved from drill and practice to elabo- 
rate simulations; games that require problem solving 
and information analysis; and a variety of mathemat- 
ics tool kits, prewriting/wri ting activities, and science 
labs. However, the largest number of software pro- 
grams used by teachers remains focused on recall of 
facts rather than on motivating higher order thinking 
skills, problem solving, and deeper understanding of 
subject matter. Becker concluded that most students 
still use "tool-oriented" programs such as databases, 
spreadsheets, and word processing in computer edu- 
cation classes rather than in academic classes. His 
study further revealed that computers are still not the 
major medium through which students learn. 

Similar conclusions resulted from the "Technol- 
ogy and Restructuring" study (Kane and Legters,1990). 

1. "Teachers have effectively used technology as a 
tool to restructure the learning environment. 

2. However, the majority of teachers demonstrate 
litde knowledge about how to combine creative 
restructuring ideas with the potential of 
technology. Most fell into two categories: they 
either used technology without challenging thf 
methods and results of traditional education, or 
they were working with innovative ideas but 
demonstrated litde knowledge of how technology 
could enhance and broaden the possibility of 
those ideas* (p. 6). 



In conclusion, findings from the "TEA-AEL Sur- 
vey of Educational Technology in the Classroom" 
closely paral-el findings from national studies on teach- 
ers' use of technology. Most notable among the 
similarities are the following: 

1. Most studies placed the percentage of teachers 
using computers as an instructional tool in the 60 
to 70 percent range. Of these computer-using 
teachers, the largest number were elementary 
teachers, followed by high school teachers, and 
then middle school teachers. 

2. The higher incidence of computer use among 
elementary teachers may be a result of the fact 
tliac more elementary teachers reported having 
computers in their classroom. Several studies 
found that teachers view a single computer in the 
classroom as a more effective instructional tool 
than a computer lab, due to problems of distance 
and scheduling of labs. In view of this finding, it 
is interesting to note that Tennessee middle 
schools teachers (lowest frequency of computer 
use) responding to the TEA-AEL survey reported 
a higher percentage of computers located in labs 
than did elementary or high school teachers, and 
a higher percentage than was reported in other 
studies. 

3. While not all studies distinguished between 
teacher and student use of computers for 
instruction, there was a correlation betweenhigher 
percentages of teacher useand higher percentages 
ofstudentuse. When respondents reported having 
access to computers in their classroom, the 
percentage of student use was generally higher. 

4. Although more experienced and accomplished 
computer-using teachers tended to view the 
computer as a multipurpose tool, the majority of 
teachers reported using computers mostoften for 
drill and practice. The potential of the computer 
to enhance curriculum has not yet been fully 
realized. 
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Recommendations for Policy and Practice 



To describe current use of educational technol- 
ogy in Tennessee classrooms was a major goal of this 
study. However, the authors also intend that this 
publication inform teachers, administrators, poli- 
cymakers, and educator association personnel who 
may act to encourage and enhance the use of educa- 
tional technology. Therefore, the following recom- 
mendations are included to stimulate discussion at 
the local and state levels about the adequacy of fund- 
ing, hardware, software, and teacher training to sup- 
port instructional use of technology in Tennessee 
* schools. Based upon their analysis of survey data, the 

authors of Bits, Bytes, and Barriers: Tennessee Teachers' 
Use of Technology make the following recommenda- 
tions: 

Technology-Using Teachers 

1 . Serve as role models and peer tutors for others in 
your building and school system who want to 
learn about instructional uses of technology. 

2. Plan and lead inservice sessions at the building 
level to encourage use of technology in the 
classroom. 

3. Write about your personal use of and readings on 
instructional ted nology for professional journals 
and school/division newsletters. 

4. Develop local clearinghouses for hardware and 
r software resources. 

District and Building Administrators 

1. Provide sufficient quantities of appropriate 
hardware and software for classroom use. Set 



short- and long-range goals for equipment 
acquisition* 

2. Provide time for training and planning for 
instructional use of technology during the regular 
school day. Provide stipends to educators for 
training in summer workshops. 

3. Foster an atmosphere of innovation, experi- 
mentation, and collegiality that encourages 
professional educators to go beyond traditional 
modes of instruction. 

State Policymakers 

1 . Provide priority funding for hardware, software, 
and teacher training to enhance and promote the 
use of technology in the classroom. Provide for 
continued acquisition of hardware, maintenance 
and upgrading of existing hardware, and the 
continued acquisition of upgraded software. 

2. Develop and sustain business partnerships that 
help support equipping, training, and networking 
for school systems. 

Association Personnel 

1. Encourage and support teacher participation in 
workshops, conferences,andseminarsat the local, 
state, and national levels. 

2. Continue to seek corporate sponsorship for pilot 
programs in educational technology. 

3. Increase lobbying efforts for funding for 
educational technology in Tennessee schools. 

4. Work with local association affiliates and boards 
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of education to promote technology instruction 
for teachers and students. 

5. Highlight innovative uses of educational 
technology in each issue of Tennessee Teacher and 
or TEANews. For example, initiate a "technology 
news and notes" column. 

6. Work with school systems to investigate options 
for teachers to have access to computers in their 



homes for training, development of instructional 
materials, and research purposes. 

7. Work with school systems toward the provision 
for each teacher to have a work station 
incorporating audio, video, and voice/da f n 
communication equipment. Such equipment 
would include a freestanding microcomputer, 
printer, television monitor, VCR, and overhead 
LCD projection unit. 
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TEA-AEL Survey 
of 

Educational Technology 
in the Classroom 




re you into CD ROMs and ILSs? Do 

you know a byte from a LAN? Or are you 
currently baffled by your VCR, but highly 
motivated to learn about your TV's remote control? 
Whether you are high tech or low tech. educators in 
a study group of TEA members sponsored by TEA and 
the Appalachia Educational Laboratory (AEL) are 
interested in your opinions about and use of educa- 
tional technology in instruction, '.he TEA- AEL Educa- 
tional Technology Study Group invites every Tennes- 
see teacher in grades K-12 instruction to respond to 
the brief survey that follows. 

By completing the survey and returning it to TEA. 
you'll be contributing to the Study Group's final 
product, a publication describing the current use of 
educational technology in Tennessee schools, 
highlighting model practices, and recommending 
policies for the implementation of educational 
technology. This status report and guide for technol- 
ogy adopters will be disseminated widely by TEA and 
AEL beginning later this year. 

Please take the ten minutes required to read, com- 
plete, and return your responses to the following 
questions. Your responses will be grouped with those 
of teachers from around Tennessee and will be used 
anonymously. If you have questions regarding the 
study or survey, contact Peggy Smith. TEA (800/342- 
8367 or 8262) or Jane Hange or Becky Burns. AEL 
(800/624-91 20). The survey may be copied and 
distributed for completion by other Tennessee 
teachers. Please mail the completed survey by April 
19 to Peggy Smith, TEA, 598 James Robertson Park- 
way, Nashville, TN 37219. Thank you for your help. 
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SURVEY INSTRUCTIONS 

Please respond to the survey items from the perspec- 
tives of your role and experience in the classroom or 
school. For this survey, consider your opinions about 
and instructional use of the following educational 
technology forms: television, microcomputers, 
videodiscs. Integrated Learning Systems. CD ROM 
(Computer Disc Read Only Memory), and/or dis- 
tance learning systems (including satellite downlink 
broadcasts, audio and video interactive teleconfer- 
encing, and audiographics). Rease respond to 
each question. 



PART A: 
FOR ALL RESPONDENTS 

1 . Name (optional) 



2. School system 



3. School name 



March 1991 



19 



1 '1 

i t i 



4. Which of the following best describes your job? 
(Check below.) 

Z Classroom teacher 

□ Librarian/media specialist 

□ Counselor 

□ Resource person 
Z Administrator 

Z Other (Please specify.) 



5. With which grade(s) or level(s) do you work? 



How well informed do you feel about each of the 
following types of educational technology? 
Check one number for each and use this scale: 
1 = not well informed; 2 = somewhat informed; 
3 = fairly well informed; 4 = very well informed. 



a. Microcomputers 

□ 1 □ 2 □ 3 

b. Videodiscs 

□ 1 □ 2 □ 3 

c. CD ROM 

□ 1 □ 2 □ 3 

d. Instructional television 
Z 1 □ 2 □ 3 

e. Satellite/distance learning 

□ 1 □ 2 □ 3 

f. Online information services 

□ 1 □ 2 □ 3 



□ 4 

□ 4 

□ 4 

□ 4 

□ 4 

□ 4 



g. Local area networks (networked computers 
within a school or district) 
□ 1 □ 2 □ 3 □ 4 



Computer bulletin boards 
□ 1 □ 2 □ 3 



□ 4 



i. Integrated Learning Systems (custom 
packages of computers, data storage 
services, and instructional software) 

Z 1 □ 2 □ 3 □ 4 

7. Are you interested in receiving training in the use 
of educational technology for instructional 
purposes? 
□ Yes Z No 



What kinds of training, support, resources, etc. 
(1) have assisted or (2) would assist you most in 

using educational technology? Place the 
appropriate number(s) for your responses in the 
blanks of all that apply. 

Summer workshop(s) 

After school workshop(s) 

During school day workshop(s) 

College/university course(s) 

Instruction/training manuals 

Software catalogs 

Videodisc directories 

School system technology specialist 

Support network of teacher technology 

users 

School administrator support/assistance 

School/school system technology policy 

Funding for equipment/software 

Other (Please describe.) 



For nonusers of educational technology, 
stop here and mail your responses. 



PART B: 

FOR TEACHERS WHO USE EDUCATIONAL TECHNOLOGY 

9. For which instructional subjects or skill areas do 
you use educational technology? Check all that 
apply. 

Z None 

Z Reading 

Z Writing 

Z Thinking skills 

Z Foreign language 

Z Social studies 

Z Science 

Z Mathematics 

Z Business education 

Z Computer courses 

Z Music 

Z Art 

Z Other (Please specify.) 
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10. How frequently do you use the following types of 
educational technology? Check one number 
for each and use this scale: 1 = never; 
2 = sometimes; 3 - often; 4 = always 

a. Microcomputers 

□ 1 □ 2 □ 3 □ 4 

b. Videodiscs 

□ 1 □ 2 □ 3 □ 4 

c. CD ROM 

□ 1 □ 2 □ 3 □ 4 

d. Instructional television 

□ 1 □ 2 □ 3 □ 4 

e. Satellite/distance learning 

□ 1 □ 2 □ 3 □ 4 

f. Online information services 

□ 1 □ 2 □ 3 □ 4 

g. Local area networks 

□ 1 □ 2 □ 3 □ 4 

h. Computer bulletin boards 

□ 1 □ 2 □ 3 □ 4 

i. Integrated learning systems 

□ 1 □ 2 □ 3 □ 4 

11. What effect has educational technology had on 
your students? Check one number for each 
and use this scale: 1= negative effect; 
2 = positive effect; 3 = no effect 

a. Motivation 

□ 1 □ 2 □ 3 

b. Subject interest 

□ 1 □ 2 □ 3 

c. Attention span 

□ 1 □ 2 □ 3 

d. Self confidence 

□ 1 □ 2 □ 3 

e. Cognitive learning 

□ 1 □ 2 □ 3 

f. Self-discipline 

□ 1 □ 2 □ 3 



12. What are the greatest benefits of instructional 
use of educational technology? 



13. What are the greatest obstacles to more 
effective instructional use of educational 
technology? 



14. Please list below some ideas you feel should be 
included in public school policy concerning the 
use of educational technology? 



PART C: 

FOR TEACHERS WHO USE COMPUTERS 

15. Do you currently use a computer for instructional 
purposes? 

□ Yes □ No 

16. What brand and model of microcomputer(s) do 
you use in school (i.e., Apple lie; Apple 
Macintosh; IBM PS 2, Model 25; other)? 

Please specify. 



g. Social behavior 

□ 1 □ 2 □ 3 



17. Please indicate for each location the number of 
computers available for your use and for student 
use. 

LOCATION NUMBER 

(Teacher (Student 
Use) Use) 

a. Your classroom 

b. Lab setting 

c. School office 

d. Library/media center 

e. Teacher work room 

18. How frequently do your students use the school's 
computers for instructional purposes? 

□ Daily 

□ Weekly 

□ Monthly 

□ Other (Please explain.) 



19. How often do you use the computer for the 
following purposes? Check one number for each 
and use this scale: 1 = never; 2 = sometimes; 
3 = often; 4 = always 

a. Drill and practice 

□ 1 □ 2 □ 3 □ 4 



b. Enrichment and remediation activities 

□ 1 □ 2 □ 3 □ 4 

c. Simulations/games to promote student 
understanding 

□ 1 □ 2 □ 3 □ 4 

d. Assessment/monitoring student progress 

□ 1 □ 2 □ 3 □ 4 

e. Composing/desk-top publishing 
PI □ 2 □ 3 □ 4 

f. Record keeping 

□ 1 □ 2 □ 3 □ 4 

g. Visual-technical aid to accompany 
presentation 

□ 1 □ 2 □ 3 □ 4 



20. Please use the space below to make any 
comments concerning the topics addressed by 
this survey. 



Some of the above questions were excerpted or 
adapted from the "Computers in the Classroom* 
survey developed by the National Education Asso- 
ciation. They are used with permission. Thank you 
for completing the "TEA-AEL Survey of Educational 
Technology in the Classroom.* Please return this 
form by April 19 to: 

TEA, attn.: Peggy Smith 

598 James Robertson Parkway 

Nashville, TN 32719 
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Office of Educational Research and Improvement 

U.S. Department of Education 
Washington, D.C. 



